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NOVELTY - An intermediate AlGalnNP layer (102) is interposed between AlGalnNP 
activated layer (101) and similar clad or guide layers (103,111) . Al composition 
of clad or guide layer is larger than activated layer but lesser than that of 
intermediate layer. 

USE - In V group semiconductor light emitting element used for optical information 
recording or reproduction, color display etc. 

ADVANTAGE - Secures favorable crystallinity and high luminous efficiency. As 
nitrogen addition is performed with few raw material, the manufacturing cost is 
reduced . 

DESCRIPTION OF DRAWING (S) - The figure shows laminated structure of semiconductor 
light emitting element. 
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X. A UiGayi I n(i-,i-yi)Nzi P(i-zi)S(0^x 
Kl, 0<ylgl, 0<z KDSrvSttStLT 

A lx2Ga72 I n(l-,2-y2) PJKO^x l<x2 
TfflV^^ A 1 iiGayi I n(i-,i-yi) Nzi P(i-zi)®i; 

A 1 i2Gay2 I n(l-,2-y2) PMtCTi^COA 1 x3Ga,3 

I n(i-z3-y3) PJi(0gx3<x2g 1 . 0<y3^ 

1 ) ^tmsimtmni^^-y vmttcii:^-( mtco 

laia4'ia®'C*'&A lx3Gay3 I n(i-x3-y3) Pm 
0yA 1 fflfK*J. vSe^T'*^ A K 1 G ayi I n 

(i-xi-yi) Nn P(i-,i) iiOA 1 iH^J; 0 <>/h$v^(x 3 
^BtS^lCltJV^T. tflSSi: LtGay* I n(i-y4) P 

( h 'J ^;ur;k5 A) . te a ( h y oc ^;t,7';f s 

^t:iJ;-oT^ A 1 iiGayi I n(i-ii-yi) Nii P(i-ii) 

M, A 1 x2Gay2 I n(l-x2-y2) P M^fzHA 1 i3 G a 
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[0002] 

[^^i'^Kt'fJ] fie*. ;i7 7-T^^xrW^(:ifflt^^^L 
A 1 Ga 1 nP^«=^CO0f^^^:^^'ff^i?;<XTV^^. A 

1 Ga I npmtmi. GaAsmsnzm^m^-r^u 
j-vm^wcDipx'i,»i>-A^\^^mmmmmMmx'^ 

0 , /<y h'^-v :rx:t>;p^-{i, ©::'5:T'*«j2 . 3 e v 

(jg^* 5 4 0 nmW% t^tl^ , 
10 [0003] L.3!)»L=5:*«^>. A 1 G a I n P^Wm. 

tWsb:^rzi!blzm-f(:>tL:^miimX *) t^^y h'^-v >/r 
-fe "/ \'Ydffh^\^)fdih\iz^ aA^-\' U r («^^)7!^''«tt 

!^^^8-3 0 70 0 5^. !^T10-84163^ 
[0004] -r=5:i3*> . N mm) ^y/Wmt LX^ts 

iOl^. ^^yV:i::^-J\^^-</ii&Tit±.(,z&m^mx^X 

hhcnx. ^^•vmmi^mwi'^mm\izm\>^^^t 

[ 0 0 0 5 ] J: !RfM¥8- 3 0 7 0 0 5^ 

(JOerfBTJS. vSttStCGa I nNP^^ffl»,^/t^MM 
^#F<8^tc i 1 0 5 K$:^olB\9g^*^^ 

ggi:$ilTl->.&<, i>t, Itra^l 0-84 1 6 3^0S 
fSTii, vS14«t:A 1 S-^i-lir-r A l Ga I nNP£-ffl 

v^s^ifc-T, mmm^zx^/<yY^^'v~r<r>wiii'^^ 

40 [0006] ±M<0 i 9 =S:gS^ vg6g,a^#«±. m. 

m(n^^m^^im<Dmmmi.zit'<^x%< . ot.<wi 

fl<JTfc^. :HPig^6-283 7 6 0^C{4. ^S^^ 
LfcA 1 Ga I n P^B°n«^W«I^JRmffiJS;gffi(MOC 
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[00091 MtlimS¥ 10-841 6 3^izmm<r) 

mm^li. A 1 Ga I nNPvS14Ji$-C:tLj;0tKy 
H^f-V vTJli^fU^-if^^^ V^A 1 mfS.COJz^^A 1 G 
a I n P ^ y K {ttzi±:^^ ]^) mX'mA.tf^'r^^ 

[0010] LiJ^V^t^h. A 1 Ga I nPX\,tSM<r> 

jRoasimcA 1 im.m^'mfihhti^. a i Ga i n 
iiP'm^<7)^^mmf,zmw^(r>rmx'ihhA i mm, 

<r):k^^j:A \ Ga I nP:?^./ H^(i7t{4;'y-f 

[00 111ia6{4. MOCVD&tioTft^LfcG 
a I n N P/A 1 G a I n PaMMWm.(^S I M S^)-^ 

t:, TMG(hU^f-;l'XfU'>A), TMA(hU;>«f-/W 
T;l^5-'>A), TMI (h';;^'f-;M>'>'''^A)?:ffl 

meipt^. A 1 Ga I nPX\,±mm<^M^TLt.tt\iZ 
A\m.mM^^1fi^^fz)h\Z^ Ga I nKPMcnm.^ 
miC. TJi«?)A 1 Ga I n PJi^T)^^^^^*^^^ 

mi:tmt hx%tmmmmi:^-t^^\i. -rmm. 

OA 1 imjliZ-o\.yX{iWSSi^^j:^tiX\''^i>'Jmi:fihh 
*<, !|f ^1*1 0-8 4 1 6 B-^tii:, iO^J^MSO 
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tc. 1 tm<mmt. vwotrnt lx n (ms) ^ 

■^tfMlgl^V|^igH^H^^«ct;ijl^T, A 1 ,iGa,i I n 
(i-xi-yi) NjiP(i-2i)ii{0gx Kl , 0<y 1 g 

x2Gay2 I n(l-,2-y2) P®(0gx l<x2^ 1 . Og 
y 2<l)i:t0lStc:. Al,2Ga,2l n (i -,2 ,2) P i 0 

--h^^A ] ffl^<7)A 1 i3Gay3 I n(l-i3-,3) P®(0g 

x3<x2Sl. 0<y 3^1)*«iBB$ixTU-g.3i: 

[00 14] ^tz. m^'2mm<7mmi. itsjaiiB 

ao^i*:m«fiiJit^*il^T. A UiGayi I n 

NziPci-zi)B(Ogx Kl . 0<y 1 ^ 
1. 0<z KDSrS-ffi^k LTffll^. Alx2Gay2 
20 I n(i-x2-yz)P®(0Sxl<x2gl, 0gy2< 
\)i^=y yYm±tz\±if^ Ymt LTfflV\ A IxiG 
ayi I n(i-ii-yi) Nil P(i-ii)®i; A 1 x2Gay2 I n 

(l-x2-y2) PMiKD'^CDA 1 xsGayS I n(l-x3-y3) PM 

(0^x3<x2gl, 0<y 3gl)2rHaievS1t®kH(r 

[00151 t.tz. msMstmLffmma. mib2ib 
ig<oifi#«c30ss^tt>\,^T. mt^mxhhA i xs 

Gay3 I n(i-x3-y3) P®<OA 1 vSttStrfc^ 
30 A 1 ,iGa,i I n(i-ii-yi) Nzi P(i-zi) JiOA 1 ffi^ 
J;0t/jN$t^<x3gxl)^k«r#®k LTV^S. 
[00161 *7t, P^^4iemo|gBB{4. a*^2 1. 
tz\tmm. 3 lc|E^<7)^«E5Bt^^^fc:i3 %T . tti^Ji 
kLTGay4 I nci-y4) P(0<y 4< 1 k 

imwLhvx\.^h. 

[00171 ±fz. m^ms^ffiw^ii. mm2n 
mm^m4 (D\,^-rtii)^-mizsm<7>^iii^^'i'izii 

\^X. Aim.fAttXTMA(h*J:>(^)]^T)US.-^ 
A), TEA(h'JX^/Wr;U5zi'^A)^Wi&1S^S'fk 
40 -^SrffllrV ^^Jg^taijgft^tC.t^'C. A IxiGa 
yi I n(i-xi-yi) Nzi P(i-ii)®. A 1 x2Gay2 I n 

(l-x2-y2) PMt.tzl±A I x3Gay3 I n(l-x3-y3) PMtfi 

mm.^tL^zt^mwLtLx\^^i>. 
[0018] tti. m^6im(^mnii. m^2n 
5 co\^-rtii)—mizsm<Dimiii^^^izts 
v»T , mmcommt lt d m h y i-iv^t. y ^ 

it-^^m^^X. A IiiGayi I n(i-xi-,i)NiiP 

o-.i)mi}^mm^tLh:itt:mLtLxu&. 

50 [00 1 9] 
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m-rs^^xmm-th . m i ir4^'^mizm?>^mii:mmmm. 
^^^Himmmm± . vmymt vx n mm) ■t^ttmm 

mmU^a^mmz}S\.^X . AlxiOayi I n 
(i-.i-yi)Nzi P(i-ii)®101(0^xl<l, 0<y 
1^1, 0<zl<l)t:itlJ:*)hAim&ii^±^^ 
A lx2Ga,2 I n(i-x2-y2) PJil03. llKO^x 
l<x2gl, O^y 2<l)h<0|ilt:^ A 1 xzGayz 
I n(i-.2-y2) PiO/h^^rA Ifij^OA KsGaya I 
n(i-.3-y3) PSl 02(0^x3<x2gl. 0<y3 

COO 20] —miiZ. A 1 Ga I n PtC:N(MS)S:m!llI 

^m)m:^^t^-^om^^hh, *Jt. A 1 Ga I n 
NP«*^Al7cm&^^TU6^i:t^:J:'5T. ^K^K^O 

LX h^mX'f) I. . 
[0021] :i<r>iotz. ^mrti'Si-^J^'ft^cr)^ 
mmm<m*)j2.^nMm^mimzm:k^'^^miRti^ 

h^i^. :i(r>tztbl,Z^ A 1 Ga I nNPJlcr)T/iJK<OA 
1 ffl^t A 1 Ga I nNPmcOm^e^^Zzfz^Kcmm^^ 
th, -t^h-h. Al Ga I nNPfflCOTiil^A Iffl 
B£*«:*:#v^^tc{i. A l Ga I nNP mco^Mmtthm 

i::a 1 Ga I nNP<7)Tmm^mx^mizmmiim*)^^ 

1 im<^:k^ ^rT®K±'^<0^a=3: A 1 G a I n N P® 

[00221 utiizML. ^mi<n¥^i>mmmmcoi 

1 Ga I nNP® 1 0 1 t ZtKDTmWi^^'O:?) 
l5fa-t-S^-raffi5Sorat^, AlGalnNPjflOl 

(DTmmi. 0 i»M»ojix oiiitLS5^«o<Kiv A 1 mss. 

O/hS ^:A 1 G a I n (N) P >t>IS« 10 2 SrffiSU/cii 
fgffiW)*««ii''ts i^aitOSV^A 1 Ga I nNPJgS- 

^a-tj, z<7)mizm^'^i>^mmio2 
<7)m^iirmm^m^i,zwm^tii>m$x'ihtiim\'\ 
ztiizx^x . m.mm^±^ < . a^i^m^A i g a 

I nNPJi<O^«tnrigi:=5:0. iSvv^'y^'|gf^fcj:tX 
^:^fl^i*iKSrl^o:tA 1 Ga I nNP$:-§-tf^ 

[00231 m'i\±-¥m\fri^wmm^<r)mm^ 
mmxthh . 0 2 ^wm-h t . ^o^ffoKs^Hit 

GaAsSfil 0 5±t^. GaAs/N'-77r-® 1 
04. (A 1 o.5Ga».5)o.5 I no.5P® 1 11 {|^*^ 
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0. l;[/rri). (A 1 0. iGao!9)o.r, T no.GP'4'liSaJil 
0 2 (M/?*^ Ti rri) , (A 1 o. 2 G ao. 8)o. 5 I ri o. 5 N 
0. oo2Po. 998Jil 0 1 (M/i*^3 0 nm), (A lo. iGa 
0.9)0.5 1 no.sPiflUlil 0 2(MIP!{|»'4 nm), (A 1 
0. 5Gao.5)o.5 1 no.6P;il 0 3(flii?:*«0. 1/zm) 

[00 24 1 ^^T'. S^10 5W4. Mi-tf. 100 

ffi:S^et;*tLo 1 1 :^ri6ii^ 1 5 - ffif^fL/cTOfi^J^ro 

t><7)(^^SH4GaAsM^fl^)*^fflV^/i>nTUS. * 

10 /c. 02co^i^««sisit{i. mm. lumpHm^m 

m.mtLXTMG{hUj<^Jl':^'*J^.A). TMA(hy 
^ ^;l'r;i' 5 — '^^A) . T A I ( h U ^ f-;p>f ixi^'^^A) 
vsa^t L-CPH3(^X7^ >-), SSM1£f 
i: LT D M H y { v'.X f-^Wb b' 7 >''>') Srffll 'J T 

[002 51 I23{i. (A 1 o.2Gao.8)o.5 I no-sPf 
OSmooJROainM^rGao.B I no.5PkitKL^*> 
(DX'ht, fSMWmim\'^\it\ ttz. PHsiZM-t^ 
20 DMHytO^it: [ DMH y ] /( [ P H3 ] + [ D M 
Hy] )*tSV^{ifc\ M*{±m^fc]ROii*:h.^<^:-S 
m\^ti^$>ht^. ia35&-^.. ffllifetcA 1 
X\ m&^mi)^<. DMHyoMfflJi:*H£iH:ri>3&»7&^ 
^?^>-r. A 1 Ga I n PT'«OS*iiJK{dK< =5:-oTt5 

ifii>ii-^. m2\iZ5f^Ltz^{mmmx'i.i. mm^cD 

(A 1 0. iGao.9)o.5 I no.5Ptf^ffll 0 2$rfflt'>^l^ 
%&tC{i. (A io.5Gao. 5)0.5 I no. 5PWI 0 3, 1 

1 1 (rmmx^^xmrntm^^^^ixh ^ t i o^® 

30 miifi^\:'Xmmi:n^^hi±X'^-^j:\^tfi. (Alo.iG 
ao.9)a.6 I no.sPff^/il 0 2$r}fA-r-2.J^li{±, 
(A 1 o.bGao.5)o.5 I no.sPJSl 03, llKO^ffi 

[00261 A 1 Ga I nPT'fi. A \ imjfi:^^ K'^J: 
^{ifc'MSJROii^SS^J&^'KV^O-C. A 1 Ga I nNP 

« 1 0 1 ffyrmmanA 1 fflifc!>«:^t= v^tjt'. t^JigJS 1 0 

S-Ifc-C. Ai»Beo;*:&=3rM±tc:t. tSSttS<A 1 
Ga I nHPl^^B^n^^hifiX'^t, 

[00271 ±M<mx\i. ^mmmiki^w^m 

%lfAWiMmzi:^miizi.'yX^L-tz^<m^^L 
titK M B E (4)-?4Sj«ft^)^<Ofl!j<7)^Kfi&^fflV-»-C^ 

50 [ 0 0 2 8 1 i;t . ^mm<^^wmm=f-i,:i.. micD 
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mmmmt t-c. mi (m2)c'm^tmimimzt6\,^ 

'C. A I »i Gayi I n(i-ii-yi) N7.1 P(i-7.i) Ji(0^x 
1.<1, 0<ylg l , 0<z K.1 )SrJS1*iii: LT 
A lizGayz I n(i-i2-y2) PiKOgx l<x2 

"CffllK A I iiGayi I n(i xi-yi) Nz 1 P (i -zi) fflh 

A 1 i2Gay2 I n (l-,2-y2) PjfhCOl^COA 1 x3Gay3 

I n(i-,3-y3) Pji(0gx3<x2g 1 , 0<y3g 
[0 0 291 taJ^titidiC. Al Ga I nPlzmmi 
ffllJT^^T'fcS. A IxiGayi I nci-,i-yi) 

Nzl Pd-zD/A 1 i2Gay2 I n(l-x2-y2) P<7y^7^X3 

X^ vSttSSrAl Ga I n N PBt-T^ ^ tT. =^^'J 
[0030] ±tz^ vSttil-^iOA 1 mM±^ ■^'y-zYm 

L)tA 1 G a I nNP t'ti> t. Al ^JP<?Df^ffltC:J: o 

affirm tesigv^v vT-mm^±^ < ^-^tzt 

i/<y •yrx:^;^:^-i^JiJ^§-^^:S - 

[ 0 0 3 1 ] , m&MmmzA i tes^-^oc t 

**l.^^*t>^V^. Z(r>tz^^ A 1 Ga I nNPvSltSiO 

JK;^i&i^l-:?^ y b'Ji(i)t{i;<f-f Ymxmmx'iiim 

kZ^im^ikt.1X. A 1 Ga I nNPvSttScOM^ 
*«®T-r«.. Mt. A 1 Ga I nNP$Stt®<Offl^t} 

nL. ^^<r>Xo\,z^^ y\^m{t.tz\i:ff>{ Ym)tA 
I Ga I nNPvStt® titrate:, ^"y y Ymittzi^:^ 
^ h'®) J: 0 i>A 1 ai^co/h;^ ^:A 1 g a i n Pifi^ii 

^liitri-j-c. AiGainNP 
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[ 0 0 3 2 ] ij^r. ^wM(^^mwmmw. -bwe<o 
mm(r>^i^m(m^ifZti\.^x . '^mmA i .3 Gays i 

n(i-z3-y3) P«A 1 ffi^^i^ltJlA 1 xiGayi I n 
(l-xl-yl) NzlP(l-il)<7)A IffljKiO t/h?lr'»(x3g 

10 WMiZtS^i^X. i^mm 1 0 2<0A 1 ffi^i^SI*® 10 1 
<0A 1 ffl^J:0i>/h§i^t<7)i:^-,TV^'l>. 
[0033 3 153^1 L/vii a IC. A 1 G a I n Ptp^com. 

tL^mizZ(^lo^j:A 1 ifflji£«c#tt3!i<ftS:t«6. A 1 G 
a I nNPvSttM^^ti-iOfeA lia^<7):^#^fT«M 
±l,Z^M-t^m^l,Zli. A 1 Ga I nNP?g1±«<7)TJl 

20 J:0 t/h$<. $^>{C:A 1 Ga I nNPiSttJiiOA Iffi 
fiKi 0 t/h? <a^i: . A 1 G a I n N P^SttStcM* 

A 1 G a I n N P:SSffijBO A 1 < M^Z t 

iss-r ^ z t mimt . ^mTcr,^m^j:3mioM *) 
ihttitimm:'^ hztx\ AiGainN Pimm^ 

fl^«i*]gA«jt:^-rs. i3L±.<r)Zti)>h. y^yvmmti 

m^cDmmifim^iz^^, 

[00343 m4ii:^wMizi^t^^imtm'fcom i 
<r>mimm^M:m}iz^mi:Lx. ^tfem^rja^M 

t;:S^-r^f*:?B\iS-?{±, n-GaAs«fl^(n-Ga 
Asffi^«C)3 09±(i, n-(A lo.7Gao.3)o.5 I 
no. 5Pi?^-y KJi308{jl^3&«l/im), undop 
e-(A 1 o.5Gao.5)o.5 I no.5P3t;^'>f FJfl 1 1 
(Mi¥**0. lum), undope-(Alo.iGao.9) 
40 0.5 I no.5P4«iaill 0 2(MJf*Mnm), undop 
e — (Alo.2Gao.8)o.5l no. 5 No. 002 Po. 998SttJH 
1 0 1 (liJ?3&*3 0 nm) . u n d o p e -(A 1 0. 1 Ga 
0.9)0.5 I no.5P«^J^®l 0 2(MI*J&Mnm). und 
ope-(Alo.5Gao.5)o.5 I no.bP^t:^^ YMlO 
3{J1J¥*«0. lum), n-(A lo.7Gao.3)o.5 I n 
o.5P^^<y KJi3 0 4(^3&«l/^m). p-GaAs 
3>'r5'^M^Jl3 0 5, SiO2^«3 0 6, pfiSI 
Wm3 0 7i}im$:t,zmiS.^tlX\>'^&, ttz. n-GaA 

smm.3 0 9(7)mmizii. nmmms i otiimf^^tix 
50 v»^. 



9 

[0 0 3 5] tcis. 5 ^j:mm<r>^mi^^^mir 

mtLX TMG ( M> ^ U A) , TM A {h*J^ 

'jr;yxi;fCH2^ffll^T. n-GaAsmmm^ 

10 0 3 61 mAco^ma^m^^Tti. 'pmmcom^ 

(i. (A 1 o.iGao.9)o.5 I no.sPk. h'/ffcilX 
?iSlffiWl:i*J-hL, iio3^L7tJ:3t, rtLiTSS^Saill 

[00 3 71 tfz. (A lo. iGao.9)o.s I no.5P(ti^ 

tt^-ot^tiK m4commcDi a i,z^y(f^ vm±iz<.A i o. i 

Gao.9)o.5 I no.sP^li^il^-SttitJ^^tti, ^iS^M 

<DmMmim(>z^m^mmmL*)ii.tti. ^^Mrr^ 
mskmi>mm.mizmicti>. vSttsa^tA 

[00 381 ZC^JloI/Z^ (A 1 0. iGao.9)o.5 I no. 5 

[00391 ±j^m\x'\i. 

yi3&j. MBE.{.^=fm£Mm)m<m(r>^m&^m^^x^ 

[004 01 *lfeHBW^fl£^3^^{i. S2<7) 
IISfi0®fcLt:, 4»^*«Ga,4 I n(i-y4)P(0<y 
4<l)T'^&C:i:«:!|f®i: LTl^S. 

[0041lAlGaIn P4«-^O^«C0BX0i2.*<lS6 



6 ) ^^1^ 2 0 0 0-9 .1 7 .1. 0 

1. 0 

T n PSrffltvCiJO. A I -7cmii^A.X'\>^Kc\>-^Zti}'t^ 

A 1 Ga I uNPimm^m.mi:mn-rhXoti:fiLR^ 
Gal nPfp^m^(r>m.mw)J2i.±tnn^t^ 

b^^m<7)m)^^^tLh. ZCOXodZ. Gal nP^ 

tt*<ipj±L. ^^^mx'<D^m^mm<r>m'0ji^7i.^mL 

Km^^^^Zti^T^^, ZtllZJ:'oX. AlGal 
10 nNPig14®>ViOl«jiSiOMScO^DtnrB8fc^0s ffl 

[00421 El5{i*5KBl^fi^S^^#:5BtS^om2 

:^h^^-rm\y—^~-<mmmm'k^-tmx'h^. ms 

tC5^-r^«c^3feS^{±. n-GaAs^(n-Ga 
AsM#fa«)3 0 9±tC. n-(A 1 o.7Gao.3)o.5 I 
no. sP^^y h'Ji308()^A«l/zm), undop 

20 e-(A 1 o.5Gao.5)o.5 I no.sP^K;^^^ 1 1 1 
i^MifiO . Ijum), u n d o p e — G ao. 65 I no. 3b 
P4'ia®4 0 2(M/J*Mnm). undope-(Al 
0. jGao. 8)o.5 I no. 5 No. 002 Po. 998vSffiS 1 0 1 (IK 
^3&^3 0nm), u n d o p e — G ao. 65 I no. 35 P4' 
WSA0 2(S§MifiAnm) , u n d o p e - (A 1 0. sG 
ao. 5)0.5 I no.5P3\i;ef^ h'Jil 0 3(J^*»'0. 1 JJ. 
m), n — (A 1 o.7Gao.3)o.5 I no. 5P^'5-/ KJ83 
0 4(M/¥*«1 jtim). p-GaAsrJ>':J'^h«»lg;M3 
0 5, SiO2iffil^30 6. pfflimffiTfeS 3 0 7*« 

30 m!K.izm^^iXX\.^h . tfz. n-GaAsS«t3 0 9 
<7)SlB{C{i. n(B!reffi3 1 0*fJ^J^$tLTIr^^. 
[ 0 0 4 3 1 i i o ^<gjg<7)¥^flc5BtSl^ 

¥ffcl,TTMG(hy;<^;P;»yy'>A). TMA(hy>< 
^;i^r/^5 — A) , T A I ( h f-;^-f yi^^M.) t: 
ffl^K V]KJ^^i:LTPH3(:i-vX7>f ^iS-ffll^ 
mmt LTDMHy(>'';>{f-;t-tK^>''>')S'fflV\ ^-V 
yT;<fXi: tTH2 5:fflV^-C. n-GaAs^MtttLh 

40 mtiBoxmrnxh^. 

[0044105 (Ti^miii^mm^X'li. :S1t«ffl^t= 

Aiifi^AtLX\^^i>zti,zi*)mm<mi*)^ttdmm 

«iOJ; a ic: A 1 iffl^R$-^t^^S5gT^i, f&m&m^Z(7)X 
[00451 SJ^C. Gao.65l no. 35 PffiaS^fe-Lt:'. 

50 m5<Dmmi:mM^it:^m^izii. ^Mmmi,zimtii}< 



.1 1. 

ll5W*SiS(7)i 0 l>Z-ytitf '( HJiitCGao. 65 I no. 35 P 

[0046] ::<7)iot>Z^ Gao.65 I no. 35 P4>ISjiS: 

[0047] ^^mcr>m 1 , ^ 2<^)|U6J^®Oi|^«£^ 
±^L5^^J:aiC. A 1 IglSffc LTTMA(h 

[00481 -t^h-h^ m.mtmcr)vmym^^A.tdm. 
<7)mmzt5\^^xii. !S,^mizt5\^xi&mam^m<-t 
X'^^^Mm-ch*). ^^<r)^^i;i:^^^mm^z 

jfiLTl^^.. ^<0J^. A\(DmmtLX. TMA(h 

A) ^ t x\ mm(DW*)iL 

X. ^im&(^m^^m'¥-i^w,izmm-?>:it:/}^x'^ 

[0 04 9] ±ti. ^%m(of^i, m2.(7>mmm<^^ 
mwmm'f-^t. ±3*L:tJ;3i;, mm<7iimiivxi^ 

MHy(>'*;<-f-;Wbh'5i/>'). MMHy (^/;<-^;Wb 
[00501 -r=5ri?-^. l^iaTfcSJSfc'fig^S^^^JlK-r 

«jfie^3(>^'^fgTib-5<^T. m-$i,{.zti-':>$kmzm.mikvm 

ffym\.m'^^mmz'mi:t^ ^ htfix-^ s . 
[ 0 0 5 1 1 ±jgEc7)eRiT'{i, ^vmam'f-i^ 
mm,mi^^m^zx^m:\,zi.'yxwt&Lti^<m 

\^X^mwmM^i:Vmth:itijXt^^, tf^. ± 

m<^mx'i±. mm(^m.mt lx. d m h y srfflt ^tcifi. 



7) !t#IM2 0 0 0-9 .1. 7 1. 0 

.1. 2 

[00521 

[ ?6HJoS(»-iR 1 UU-JcUilfl L/t .1: ^ . m^m 1. iLim^o 
f^Mfll^ckiltl'. Vjg7cSi:LTN<MS)i5:-^tfM3!I^V 
mmiSt^'-^mziS^^X . AUiGayi In(i-,i-,i)N 
zi P(i-zi)Ji(0^x 1< 1 . 0<ylgl, 0<zl 
<l)i:^^^J:0^>A lffl{£3&^:^#^A lx2Gay2 I n 

(l-:t2-y2) PJKOSX 1<X2^ 1 , 0 ^ y 2 < 1 ) 

(r>mz. A lx2Gay2 I n(i-i2-y2) P ctO-'hS'SrA 1 
10 ffl^cOA ] ,3 Gays I n(i-,3-y3) P;i(0gx3<x2 
^1. 0<y 3^1)*>*iEa§ixTt'»S<7)'C. ^SD-Ti) 

mmm^mm-t^^t izx o . mmzii:^\,^^7-)amm 

Ga I nNPJi5{)»'A l7Cmi£-^^T'USC:i:^^J:r>T, 

^mmMmzj:':>xm.mmai!}^f&t^^fz»b^ m^a 

ti. A 1 Ga I nNPmt^tl<r>TmWt^^^^B(M-t 
i,^r-omMcom(>z. A 1 Ga I n N P«i7)TJSMJ: 0 
20 A 1 ffl^tO/jN^^A 1 

Ga I n{N)P'pmm^mwLtiimt^-^x\.^^zt 
x\ nm'ccr^m^mm<r>n'j&tti{m.mmmtm^- 

m^^(r)^^\A 1 Ga I nNPli?r#i,ii:*«T^ 
C«^Wpfcffll/^S(t'^Jl«7)jf A 1 Ga I nNP 

l.zJ:'oXmmm^^:k^ < . 3&^om®=5:A l Ga l nN 

ff^«iAJg^^oZ:A 1 Ga I nNP^-t-tf^^^S 
30 [0053] i3t, lf«Jl2^<^5&W=cJ;fL(±'. 

mi@m<^^^mmmzi5\>^x ^ a ixicayi i n 

(i-«i-yi) NnP(i-ii)«(0^x Kl , 0<y 1 g 
1. 0<z KDSriSfietLrfflVK A 1.2Gay2 
I n(i-i2-y2)PB(0gxl<x2^1 . 0gy2< 
l)S-i?^-y b';i*«:{±^-^ h'Jii:LTfflV\ A l.xG 
ayi I n(i-ii-yi) Nil P(i-2i)^i: A 1 x2Gay2 I n 

(l-i2-y2) PMt(^^(OA 1 isGayS I n(l-x3-y3) PJf 

(0gx3<x2gl, 0<y3gl)€rmfB«Sttili:HU 
40 ^idtC'5:-5TtJ'9. aita^A 1 Gal nNPJii:-r 
tifiX'^^. iJt, vSttifviOA i^p{i:5'^ y h'M* 

vSttJiS-. A 1 . m.mi:n&m!aLtiA l Ga I nNP 

t-rs i: , A 1 mmi^mifZjii'yxmMmaizi 6^<y 

^^'nV h'^^i&::^§ KU-yti^ h'^f ^ y Tx:f^ 
50 V b'^SggM*vhS ^^^i^Jlciffla^^-fb^tiBRI^ 



(8) 



t#ll2 0 0C)-9 1 7 .1. 0 



1 3 

mt.tll,titf^ HJitA 1 Ga I nNPiSttJii:<7)^tC. 
^'^ y H®tit{i^-f h'JlJ; 0 A I fflfigco/h^^A 1 
G a I n P cfJigJi & A-r-S ^ffl-C05^fiJ=5rS 
mM^T^<^t:mif^^h:ihifiX'^^. Zix\,zX-)X. 
A 1 Ga I nNPv5tt®'V<^i«lg^<7)Sm<7)^Di,prtg 

[0 0 54] *3t. lf*Jl3iE@fOllBj}i;j:^i.t±\ ^ 
m'2.^<r>^W»mT\,zii\.^x ^ mU^^X'ti^ 

A lx3Gay3 I nCl ,i3-y3) PflCOA ItMit)^^ W&M 

X'h^A 1 xiGayi I n(i-ii-yi) Nzi P(i-ii)®«A 

imcJ;0t>/h$i^(x3gxi)oT\ -r^***), 

«<0A Iffl^^A I Ga I n N PvglSjiOA 1 ffl^ J: 0 

t>/h$ < SO?:: fc t J: -? T . ^ffi-e<0^«iJ^:M««OJR 0 

iz^mx'cr>^m^mM<om *) ji^ttitimmx'^ -s. ^ t 

A 1 Ga I nNPiS^^<DmM&Cr)Mmcomiai> 

[ 0 0 5 5 1 IS*JS4iBm<^^BBtcJ:Mf. 4" S 
BS:Gay4 I n(i-y4) P {0<y 4<1) fth:itX\ 

x'(D^mj:mmcr>m.*)ii.^^WL<m^^'±i,zti}iX' 

ZtHZi-iX . A 1 Ga I nNP-iSitS'^tOaii 

mz^?>. 

[0 0 5 61 iJt. m^m^imcDwmzxtiii. 
m2n^m^4 (7>\,^-ffU)—mizMm(^^i^?i^ 

^l,Zii\^X. AlW^tl.XTTAA(hV^^)\^TJ\^^ 
-^A). TEA(hyx^;^r;W$ri^A)^(?)^p{g^ 

mi\:-^mt:m\-\ ^^me^^m^zx^x. a ui 

Gayl In(l-xl-yl)NilP(l-zl)Jl, Ali2Gay2l 
n(l-i2-y2) PMt-tlltA 1 i3Gay3 I n(l-i3-y3) P® 



1. 4 

[0057] ±tz. mme^cnwmziitiii. Hf3< 

MMHy y;><^;Pt h'^i^'^^iOW^ 
SS-(t:^S:fflV%r. A l.iGayi I n(i-.i-yi)Nzi 
Pd-zD^^-'Jgfig^fiSidti^oTisO, W®»a« 

it-^\±-»mmifiis.<. m^\,zi5\.^xi>Mifi^mT 

[HI 1 :i^w^\,z^h^m'immim.<rmm^^nctm 
[H2 ] 0 1 c7)^i*cK®fii^coa«cM^^-ria-e^b 

[03] (A 1 o.2Gao.8)o.5 I no. 5 PTCOMSOKO 
3aina^Gao.& I no.5Pi:Jt®ELstiaT'i6&. 
20 [04 ] 2t:!^Hg^:r^^^ 1 i7)||S6}^® 

[061 MOCVDj£tCj;r>Tf1^i?L3tGa I nNP/ 
A 1 G a I n PiO^S^JgiOS I M S^)-W«£aS-S^-r0 
X'ht. 

101 A 1 iiGayi I nci-ii-yi) Nzi P 

(l-zD® 

30 102 A 1 xsGays I n(i-x3-y3) PtfJiaS 

10 3, 111 A 1 ,2Gay2 I n(i-x2-y2) PH 

104 GaAs.''?-y:7rJi 

105 GaAs36« 

304 n-{A 1 o.7Gao.3)o.5 I no.sP^' 

305 p-Ga.Asay^'^V^mM 

306 S i 02i^^ 
30 7 pffll^ 

308 n-(A 1 o.7Gao.3)o.5 I no.sP^' 
40 =y -y YM 

309 n-GaAsS:K(n-GaAsffl#t 

wm 

3 10 nMM® 

402 u n d o p e — Gao. 65 I no. 35 PtfJ 
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